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EXAMINER'S AMENDMENT 

1 . An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 
with Mr. JAMES M. MOORE on 12/17/2007. 



2. The application has been amended as follows: 

Claim 3 (Currentiv amended): A camera calibrating apparatus to be operative in 
combination with an imaging device which includes a housing unit and an optical 
section supported by said housing unit to obtain image information through said optical 
section, and adapted to calibrate optical position information indicative of a position of 
said optical section, comprising: 

first housing position information storing means for storing first housing position 
information indicative of a position of said housing unit in the first coordinate system in 
which a revising marker is located; 

second housing position information storing means for storing second housing 
position information indicative of a position of said housing unit in the second coordinate 
system in which a calibrating marker is located; 

first optical position information produc i ng calculating means for producing 
calculating first optical position information indicative of a position of said optical section 
in said first coordinate system on the basis of said image information of said revising 
marker obtained by said imaging device; 

first optical position information storing means for storing said first optical position 
information produced by said first optical position information producing means; 

second optical position information producing calculating means for produc i ng 
calculating second optical position information indicative of a position of said optical 
section to said second coordinate system from said second housing position information 
stored by said second housing position information storing means on the basis of said 
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first housing position information stored by said first housing position information storing 
means and said first optical position information stored by said first optical position 
information storing means; 

estimated position information produc i ng calculating means for produc i ng 
calculating estimated position information indicative of a position of said calibrating 
marker to an image coordinate system of said imaging device on the basis of said 
second optical position information produced by said second optical position information 
producing means; 

second optical position information storing means for storing said second optical 
position information produced by said second optical position information producing 
means; 

estimated position information storing means for storing said estimated position 
information produced by said estimated position information producing means; and 

calibrating means for calibrating said second optical position information stored 
by said second optical position information storing means on the basis of said image 
information of said calibrating marker obtained by said imaging device and said 
estimated position information stored by said estimated position information storing 
means. 

Claim 8 (Currently amended): A camera calibrating apparatus to be operative in 
combination v\^ith an imaging device which includes a housing unit and an optical 
section supported by said housing unit to obtain image information through said optical 
section, and adapted to calibrate optical position information indicative of a position of 
said optical section, comprising: 

first housing position information storing means for storing first housing position 
information indicative of a position of said housing unit in the first coordinate system in 
which a revising marker is located; 

second housing position information storing means for storing second housing 
position information indicative of a position of said housing unit in the second coordinate 
system; 

first optical position information producing calculating means for produc i ng 
calculating first optical position information indicative of a position of said optical section 
in said first coordinate system on the basis of said image information obtained by said 
imaging device and indicative of said revising marker; 

first optical position information storing means for storing said first optical position 
information produced by said first optical position information producing means; 
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second optical position information produc i ng calculating means for producing 
calculating second optical position information indicative of a position of said optical 
section to said second coordinate system from said second housing position information 
stored by said second housing position information storing means on the basis of said 
first housing position information stored by said first housing position information storing 
means and Said first optical position information stored by said first optical position 
information storing means; 

second optical position information storing means for storing said second optical 
position information produced by said second optical position information producing 
means; and 

calibrating means for calibrating said second optical position information stored 
by said second optical position information storing means on the basis of a motion 
vector of said image information obtained by said imaging device in said second 
coordinate system, 

wherein said calibrating means includes: 

plane-proiected image producing means for producing a plane-proiected image 
from said image information obtained bv said imaging device in said second coordinate 
system: 

plane-proiected image dividing means for dividing said plane-proiected image 
produced bv said plane-proiected image producing means into a pluralitv of image 
segments: 

motion vector extracting means for extracting said motion vector from said image 
segments divided by said plane-proiected image dividing means: 

calibration value calculating means for calculating a calibration value of said 
second optical position information stored bv said second optical position information 
storing means on the basis of said motion vector extracted bv said motion vector 
extracting means: and 

optical position information calibrating means for calibrating said second optical 
position information stored bv said second optical position information storing means on 
the basis of said calibration value calculated bv said calibration value calculating 
means. 

Claim 9 (Cancelled): 

Claim 10 (Currently amended): A camera calibrating apparatus as set forth in claim [[9]] 
8, in which 
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a dividing marker is located in said second coordinate system in a predetermined 
relationship with said position of said housing unit represented by said second position 
information stored by said second position information storing means, and in which 

plane-projected image dividing means is adapted to divide said plane-projected 
image produced by said plane-projected image producing means into a plurality of 
image segments on the basis of said image information of said dividing marker obtained 
by said imaging device. 

Claim 1 1 (Currentiv amended): A camera calibrating apparatus to be operative in 
combination with an imaging device which includes a housing unit and an optical 
section supported by said housing unit to obtain image information through said optical 
section, and adapted to calibrate position information of said optical section, comprising: 

first housing position information storing means for storing first housing position 
information indicative of a position of said housing unit in the first coordinate system in 
which a revising marker is located; 

second housing position information storing means for storing second housing 
position information indicative of a position of said housing unit in the second coordinate 
system in which an automotive vehicle is located; 

first optical position information produc i ng calculating means for produc i ng 
calculating first optical position information indicative of a position of said optical section 
in said first coordinate system on the basis of said image information of said revising 
marker obtained by said imaging device; 

first optical position information storing means for storing said first optical position 
information produced by said first optical position information producing means; 

second optical position information produc i ng calculating means for producing 
calculating second optical position information indicative of a position of said optical 
section to said second coordinate system from said second housing position information 
stored by said second housing position information storing means on the basis of said 
first housing position information stored by said first housing position information storing 
means and said first optical position information stored by said first optical position 
information storing means; 

estimated position information produc i ng calculating means for producing 
calculating estimated position information indicative of a position of said automotive 
vehicle to an image coordinate system of said imaging device on the basis of said 
second optical position information produced by said second optical position information 
producing means; 
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second optical position information storing means for storing said second optical 
position information produced by said second optical position information producing 
means; 

estimated position information storing means for storing said estimated position 
information produced by said estimated position information estimating means; and 

calibrating means for calibrating said second optical position information stored 
by said second optical position information storing means on the basis of said image 
information of said automotive vehicle obtained by said imaging device and said 
estimated position information stored by said estimated position information storing 
means. 

Claim 14 (Currentiv amended): A camera calibrating apparatus as set forth in any one 
of claims 3 to 8 and 10 to 13, in which said imaging device is mounted on an automotive 
vehicle. 

Claim 15 (Currentiv amended): An imaging system comprises a camera calibrating 
apparatus as set forth in any one of claims [[1]] 3 to 8 and 10 to 13. 

Claim 16 (Currentiv amended): An imaging control system comprises a camera 
calibrating apparatus as set forth in any one of claims [[1]] 3 to 8 and 10 to 13. 

Claim 19 (Currentiv amended): A camera calibrating method of calibrating optical 
position information indicative of a position of an optical section supported by a housing 
unit of a camera for obtaining image information through said optical section, 
comprising: 

a first housing position information storing step of storing first housing position 
information indicative of a position of said housing unit in the first coordinate system in 
which a revising marker is located; 

a second housing position information storing step of storing second housing 
position information indicative of a position of said housing unit in the second coordinate 
system in which a calibrating marker is located; 

a first optical position information producing calculating step of produc i ng 
calculating first optical position information indicative of a position of said optical section 
in said first coordinate system on the basis of said image information of said revising 
marker obtained by said imaging device; 

a first optical position information storing step of storing said first optical position 
information produced in said first optical position information producing step; 

a second optical position information produc i ng calculating step of produc i ng 
calculating second optical position information indicative of a position of said optical 
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section to said second coordinate system from said second housing position information 
stored in said second housing position information storing step on the basis of said first 
housing position information stored in said first housing position information storing step 
and said first optical position information stored in said first optical position information 
storing step; 

an estimated position information produc i ng calculating step of producing 
calculating estimated position information indicative of a position of said calibrating 
marker to an image coordinate system of said imaging device on the basis of said 
second optical position information produced in said second optical position information 
producing step; 

a second optical position information storing step of storing said second optical 
position information produced in said second optical position information producing 
step; 

an estimated position information storing step of storing said estimated position 
information produced in said estimated position information estimating step; and 

a calibrating step of calibrating said second optical position information stored in 
said second optical position information storing step on the basis of said image 
information of said calibrating marker obtained by said imaging device and said 
estimated position information stored in said position information storing step. 

Claim 20 (Currentiv amended): A camera calibrating method of calibrating optical 
position information indicative of a position of an optical section supported by a housing 
unit of a camera for obtaining image information through said optical section, 
comprising: 

a first housing position information storing step of storing first housing position 
information indicative of a position of said housing unit in the first coordinate system in 
which a revising marker is located; 

a second housing position information storing step of storing second housing 
position information indicative of a position of said housing unit in the second coordinate 
system; 

a first optical position information produc i ng calculating step of produc i ng 
calculating first optical position information indicative of a position of said optical section 
in said first coordinate system on the basis of said image information obtained by said 
imaging device and indicative of said revising marker; 

a first optical position information storing step of storing said first optical position 
information produced in said first optical position information producing step; 
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a second optical position information producing calculating step of produc i ng 
calculating second optical position information indicative of a position of said optical 
section to said second coordinate system from said second housing position information 
stored in said second housing position information storing step on the basis of said first 
housing position information stored in said first housing position information storing step 
and said first optical position information stored in said first optical position information 
storing step; 

a second optical position information storing step of storing said second optical 
position information produced in said second optical position information producing 
step; and 

a calibrating step of calibrating said second optical position information stored in 
said second optical position information storing step on the basis of a motion vector of 
said image information obtained by said imaging'device in said second coordinate 
system, 

wherein said calibrating step includes: 

a plane-proiected image producing step of producing a plane-proiected image 
from said image information obtained by said imaging device in said second coordinate 
system: 

a plane-proiected image dividing step of dividing said plane-proiected image 
produced by said plane-proiected image producing step into a plurality of image 
segments: 

a motion vector extracting step of extracting said motion vector from said image 
segments divided by said plane-proiected image dividing step; 

a calibration value calculating step of calculating a calibration value of said 
second optical position information stored by said second optical position information 
storing step on the basis of said motion vector extracted by said motion vector 
extracting step: and 

a optical position information calibrating step of calibrating said second optical 
position information stored by said second optical position information storing step on 
the basis of said calibration value calculated by said calibration value calculating step. 

Claim 21 (Currently amended): A camera calibrating method of calibrating optical 
position information indicative of a position of an optical section supported by a housing 
unit of a camera for obtaining image information through said optical section, 
comprising: 
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a first housing position information storing step of storing first housing position 
information indicative of a position of said housing unit in the first coordinate system in 
which a revising marker is located; 

a second housing position information storing step of storing second housing 
position information indicative of a position of said housing unit in the second coordinate 
system in which an automotive vehicle is located; 

a first optical position information producing calculating step of produc i ng 
calculating first optical position information indicative of a position of said optical section 
in said first coordinate system on the basis of said image information of said revising 
marker obtained by said imaging device; 

a first optical position information storing step of storing said first optical position 
information produced in said first optical position information producing step; 

a second optical position information producing calculating step of producing 
calculating second optical position information indicative of a position of said optical 
section to said second coordinate system from said second housing position information 
stored in said second housing position information storing step on the basis of said first 
housing position information stored in said first housing position information storing step 
and said first optical position information stored in said first optical position information 
storing step; 

an estimated position information producing calculating step of producing 
calculating estimated position information indicative of a position of said automotive 
vehicle to an image coordinate system of said imaging device on the basis of said 
second optical position information produced in said second optical position information 
producing step; 

a second optical position information storing step of storing said second optical 
position information produced in said second optical position information producing 
step; 

an estimated position information storing step of storing said estimated position 
information produced in said estimated position information estimating step; and 

a calibrating step of calibrating said second optical position information stored in 
said second optical position information storing step on the basis of said image 
information of said automotive vehicle obtained by said imaging device and said 
estimated position information stored in said estimated position information storing step. 



3. 



The following is an examiner's statement of reasons for allowance: 
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4. The prior art of record does not teach or render obvious the limitations as recited 
in independent claims 3 and 19, specific to the use of both a revising marker.in the first 
coordinate system and a calibration marker in the second coordinate system, and 
calibrating the optical position information based on both markers. 

5. The prior art of record does not teach or render obvious the limitations as recited 
in independent claims 8 and 20, specific to the details of the calibrating means. 

6. The prior art of record does not teach or render obvious the limitations as recited 
in independent claims 1 1 and 21 , specific to the use of both a revising marker in the first 
coordinate system and a automotive vehicle in the second coordinate system, and 
calibrating the optical position information based on both the marker and the vehicle. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 



Contact 

Any. inquiry concerning this communication or earlier communications from the 
examiner should be directed to James A. Meyers whose telephone number is (571) 
270-1690. The examiner can normally be reached on Mon-Thurs 8AM-5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supen/isor, NgocYen Vu can be reached on (571 ) 272-7320. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Patent Application Information Retrieval (PAIR) system. Status information for 
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you have questions on access to the Private PAIR system, contact the Electronic 
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USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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